Generic Name: Doxylamine Succinate/Pyridoxine Hydrochloride Delayed-Release Tablets
Proprietary Name: Diclegis (Duchesnay Inc)
Approval Rating: 5S
Therapeutic Class: Antiemetic
Similar Drugs: Doxylamine and Pyridoxine
Sound-or Look-Alike Names: Diclectin
INDICATIONS
Diclegis is approved for the treatment of nausea and vomiting in pregnant women who do not respond to conservative management. 1 Bendectin was approved in the United States for the same indication in 1956, with the original formulation consisting of dicyclomine hydrochloride, doxylamine succinate, and pyridoxine hydrochloride. Subsequent reformulation of the product in 1976 removed the dicyclomine component. Marketing of the product was discontinued in June 1983 due to allegations of significant teratogenicity associated with in utero exposure.
A large number of lawsuits alleged that Bendectin caused birth defects, primarily limb reduction defects. The manufacturer cited that product discontinuation was due to increased insurance costs of maintaining the product in a litigious drug market. 2, 3 The combination formula of delayed-release doxylamine succinate and pyridoxine hydrochloride has been available as Diclectin in Canada since 1979 for the treatment of nausea and vomiting during pregnancy. 4, 5 First-line treatment recommendations for nausea and vomiting during pregnancy per the American College of Obstetricians and Gynecologists (ACOG) include pyridoxine or pyridoxine plus doxylamine. 6 Review articles on the treatment of nausea and vomiting during pregnancy, prior to the approval of doxylamine/pyridoxine, have recommended initial treatment with pyridoxine (vitamin B6). If that was inadequate, doxylamine could be added to the drug regimen. If these measures were inadequate, promethazine or dimenhydrinate could be substituted for the doxylamine. Additional medicinal measures, including the use of oral or intravenous (IV) metoclopramide, oral trimethobenzamide, oral or IV ondansetron, intramuscular promethazine, or methylprednisolone, were suggested if the problem was not resolved. 4 Diclegis is not approved for the treatment of hyperemesis gravidarum. 1 
CLINICAL PHARMACOLOGY
The mechanism of action of doxylamine succinate and pyridoxine hydrochloride (a vitamin B6 analog) in treating nausea and vomiting in pregnant women is unknown. 1
PHARMACOKINETICS
Pharmacokinetic studies described in the product labeling have been conducted in healthy nonpregnant adult women. 1 Both drugs are absorbed in the gastrointestinal (GI) tract, mainly in the jejunum. Peak plasma concentrations of doxylamine occur within 7.5 hours, and peak plasma concentrations of pyridoxine occur within 5.5 hours with the delayed-release tablet formulation. The half-life of doxylamine was 10.1 hours following a single dose and 11.9 hours following multiple doses. The half-life of pyridoxine was 0.5 hours following both single-and multiple-dose administration. 1, 8 Doxylamine is metabolized by the liver to N-desmethyldoxylamine and N,N-didesmethyldoxylamine. Both of these metabolites are excreted by the kidney. Pyridoxine is a prodrug that is primarily metabolized in the liver to 5 active metabolites. 1 Administration with food significantly reduces the bioavailability of pyridoxine. Food decreased both the peak plasma concentrations and the area under the curve (AUC) by approximately 50%. 1 No pharmacokinetic studies have been conducted in patients with hepatic or renal impairment. 1 A study conducted in Canada found no differences in the pharmacokinetics of doxylamine or pyridoxine in nonpregnant women of reproductive age and women in the first trimester of pregnancy. 9 
COMPARATIVE EFFICACY Indication: Nausea and Vomiting of Pregnancy

Guidelines
Guideline: ACOG Practice Bulletin: Nausea and vomiting of pregnancy Reference: ACOG, 2004 6 Comments: First-line pharmacologic treatment option is vitamin B6 or vitamin B6 plus doxylamine. Recommendations for refractory nausea and vomiting of pregnancy include antihistamine H 1 receptor antagonists, phenothiazines, and benzamides.
Studies
Drug: Pyridoxine/Doxylamine vs Metoclopramide
Reference: Ashkenazi-Hoffnung L, et al, 2013 10 Study Design: Prospective, case-control, observational study Study Funding: Beilinson Teratology Information Service (BELTIS), a free call-in center for queries regarding drug use during pregnancy and lactation.
Patients: There were 163 women who contacted BELTIS; however, only 137 women were available for follow-up. Most women were treated during the first trimester: 87 women had not received treatment or consultation and were offered combination treatment; 29 were treated with pyridoxine/doxylamine; 21 were offered other drug regimens; and 37 were not pharmacologically treated. There were 49 women who had prior knowledge of treatment and had either started metoclopramide therapy or wanted noncombination therapy. Intervention: The recommended initial dose on day 1 of Diclectin (delayed-release doxylamine succinate 10 mg and pyridoxine hydrochloride 10 mg) or matching placebo was 2 tablets orally at bedtime. If the nausea and vomiting were adequately controlled, this dose was continued. If the symptoms persisted into the afternoon of day 2 (defined as PUQE score of greater than 3), the patient was directed to take the usual dose of 2 tablets at bedtime and another 3 tablets starting on day 3 (1 tablet in the morning and 2 tablets at bedtime). If symptoms were inadequately controlled, the dose was increased to 4 tablets on day 4 and continued (1 tablet in the morning, 1 tablet mid afternoon, and 2 tablets at bedtime).
Results: Primary Endpoint(s):
Greater improvement in nausea and vomiting symptoms was observed in the Diclectin-treatment group compared with placebo, 24.8 6 2.7 PUQE vs 23.9 6 2.6, respectively (P 5 .006).
Greater improvement in global assessment of well-being score in the Diclectin-treatment group compared with placebo, 22.8 6 2.8 vs 21.8 6 2.2, respectively (P 5 .005).
Secondary Endpoint(s):
Day-by-day AUC for change in PUQE score from baseline was larger in the Diclectin-treatment group (61.5 6 36.9) versus the placebo-treatment group (53.5 6 37.5) (P , .001).
A trend of more time lost from employment was observed in the placebo-treatment group compared with the Diclectin-treatment group. Comments: The planned secondary analysis found no correlation between adherence and patient age or gestational age. Overall adherence was calculated by counting the number of tablets remaining at day 14 and comparing it to the number of tablets that were prescribed. Medication adherence rates were similar between the treatment arms (doxylamine/pyridoxine 90% vs placebo 86.5%; P 5 .08). However, the average number of tablets administered per day and gravidity negatively associated adherence. 11 
CONTRAINDICATIONS, WARNINGS, AND PRECAUTIONS Contraindications
Contraindications to doxylamine/pyridoxine include hypersensitivity to doxylamine succinate, other ethanolamine-derived antihistamines, pyridoxine hydrochloride, or any inactive ingredient (eg, ammonium hydroxide, n-butanol, carnauba wax powder, colloidal silicon dioxide, croscarmellose sodium, D&C Red #27, denatured alcohol, FD&C Blue #2, hypromellose, isopropyl alcohol, magnesium stearate, magnesium trisilicate, methacrylic acid copolymer, microcrystalline cellulose 102, PEG 400, PEG 8000, polysorbate 80, propylene glycol, shellac glaze, simethicone, talc, titanium dioxide) in the formulation or if the patient is receiving monoamine oxidase inhibitors (MAOIs). 1
Warnings and Precautions
Doxylamine/pyridoxine is not recommended for use in woman receiving central nervous system (CNS) depressants, including alcohol. Concurrent use of these drugs can increase the risk of somnolence and severe drowsiness. The patient should not engage in activities that require complete mental alertness, such as driving or operating heavy machinery, and may be at risk of falls or accidents. The product labeling states that these activities should be avoided until the patient is cleared by their health care provider. 1 The anticholinergic properties of doxylamine succinate may cause problems in patients with asthma, increased intraocular pressure, narrow angle glaucoma, stenosing peptic ulcer, pyloroduodenal obstruction, and urinary bladder-neck obstruction. 1 Doxylamine/pyridoxine is classified as Pregnancy Category A; there is no increased risk of teratogenicity when used during pregnancy. Numerous cohort and case control studies, as well as meta-analyses, have concluded that doxylamine/pyridoxine is safe for use during pregnancy and is not associated with an increased risk of teratogenicity. 1 Breast-feeding is not recommended if the patient requires continued treatment with doxylamine/pyridoxine. Pyridoxine is excreted into breast milk, and doxylamine is likely excreted into breast milk. Breastfeeding infants of mothers treated with doxylamine succinate have experienced excitement, irritability, and sedation. In addition, infants with apnea or other respiratory syndromes may be vulnerable to the sedative effects of doxylamine, which may worsen their apnea or respiratory condition. 1 The safety and effectiveness of doxylamine/pyridoxine in children younger than 18 years have not been established. 1 
ADVERSE REACTIONS
The most common adverse reaction reported with doxylamine/pyridoxine was somnolence. 1 Somnolence occurred in 14.3% of the patients treated with doxylamine/pyridoxine compared with 11.7% with placebo in a 15-day placebo-controlled study. No other adverse reactions in this study had an incidence of greater than 5% and were higher than in the placebo-treated group.
Possible adverse reactions that may occur with doxylamine/pyridoxine include dyspnea, palpitations, tachycardia, vertigo, vision blurred, visual disturbances, abdominal distension, abdominal pain, constipation, diarrhea, chest discomfort, fatigue, irritability, malaise, hypersensitivity, dizziness, headache, migraines, paresthesia, psychomotor hyperactivity, anxiety, disorientation, insomnia, nightmares, dysuria, urinary retention, hyperhidrosis, pruritus, rash, and maculopapular rash. 1 The risk of a fall or other accident may be included when doxylamine/pyridoxine is combined with CNS depressants (eg, alcohol). 1
DRUG INTERACTIONS
Concurrent use with an MAOI is contraindicated. If doxylamine/pyridoxine is used with an MAOI, the patient may experience prolonged and intensified anticholinergic effects from doxylamine. 1 Concurrent use with alcohol or other CNS depressants (eg, hypnotic sedatives, tranquilizers) is not recommended. 1 Concurrent use with other anticholinergic medications is not addressed in the product labeling, but there is an additive effect when 2 or more drugs with anticholinergic activity are used together.
Administration with food may delay the onset of action and reduce the absorption of the drugs from the delayed-release tablet. Therefore, administration with food should be avoided. Instead, the drug should only be taken on an empty stomach with a glass of water. 1 
RECOMMENDED MONITORING
Prior to the initiation of therapy, patients should be appropriately assessed with differential diagnosis for the clinical presentation of nausea and vomiting. The physical assessment should include laboratory tests including blood urea nitrogen, electrolytes, renal function, and liver function. Additional monitoring will include the frequency and severity of nausea and vomiting and assessment of the need for continued therapy during the progression of pregnancy.
DOSING
The recommended initial dose is 2 tablets orally at bedtime (day 1). If nausea and vomiting are adequately controlled, this dose should be continued. If nausea and vomiting persist into the afternoon of day 2, the usual dose of 2 tablets at bedtime that night and another 3 tablets starting on day 3 (1 tablet in the morning and 2 tablets at bedtime) is recommended. If the 3-tablet dose provides adequate control of symptoms on day 4, it should be continued. If inadequately controlled, the dose should be increased to 4 tablets on day 4 and continued (1 tablet in the morning, 1 tablet mid afternoon, and 2 tablets at bedtime). 1 Diclegis should not be used on an as-needed basis; instead, it should be used daily.
The need for continued therapy should be reassessed throughout the pregnancy. 1 The maximum recommended dose is 4 tablets daily. 1 The tablets should be swallowed whole and taken on an empty stomach with a glass of water. The tablets should not be crushed, chewed, or split. 1
PRODUCT AVAILABILITY
Diclegis was approved for marketing in the United States on April 8, 2013. 12 It is available as a delayed-release tablet containing doxylamine succinate 10 mg and pyridoxine hydrochloride 10 mg in bottles of 100 tablets. 1 The product should be stored at 20°C to 25°C (68°F to 77°F); excursions are permitted between 15°C and 30°C (59°F and 86°F). The bottle should be kept tightly closed and protected from moisture. The desiccant canister should not be removed. 1 
DRUG SAFETY/RISK EVALUATION AND MITIGATION STRATEGY (REMS)
No REMS is required for Diclegis therapy.
CONCLUSION
Diclegis (doxylamine and pyridoxine) delayedrelease tablets are approved for the treatment of nausea and vomiting during pregnancy based on a favorable efficacy and safety profile. Doxylamine and pyridoxine have been recommended as a first-line pharmacotherapeutic choice by the ACOG guidelines for at least the past 9 years.
